susceptible in an equal degree to dental caries, and that its occurrence is determined entirely by the conditions to which the teeth are subjected after eruption, and not in any sense to a variation in the resisting power of the teeth themselves-is difficult to reconcile with the facts of daily observation.
We not infrequently meet with mouths exhibiting all the exciting causes of dental caries, mouths in which quantities of soft carbohydrate food lodge between and around the teeth after every meal and there undergo active fermentation, and yet little or no dental caries results. Other mouths we see where the most scrupulous attention is paid to oral hygiene, and all food particles removed by the brush several times a day, and where nevertheless the most active caries progresses. We all know of cases where the teeth seem literally to tumble to pieces in spite of most careful cleansing and constant visits to the dentist, and this often in mouths where the teeth are perfectly regular and the gums in perfect contact to the teeth. These facts are so well known that the general assumption among dentists is that teeth do vary to a marked extent in MH-15 their susceptibility to caries, and various clinical types of " hard " and " soft" teeth are recognized. There are the dense yellow teeth with perfectly smooth even enamel showing a high polish like fine Chinese porcelain, and there are the white, chalky-looking teeth with opaque, lustreless enamel. To what extent, however, it is possible to classify teeth according to their clinical appearances I am not prepared at present to say. The results of my investigations in this direction have not so far produced very definite results, as I shall explain later. The point which I hoped to settle by these experiments was whether the clinical distinction of hard and soft teeth was a correct one-whether, in other words, the teeth showed different powers of resistance to dental caries. Much work has already been done in this direction, and we are all familiar with the famous experiments of Black in America. This investigator, working on the current assumption that the so-called hardness and softness of teeth were determined by the relative quantity of inorganic salts present, made extensive analyses of teeth to determine this point. By subjecting them to great heat he burnt out all the organic material, the final product of combustion consisting only of inorganic ash. By weighing this and subtracting the weight from that of the whole tooth before combustion, he obtained the weight of the organic material and water burnt off, and so arrived at an accurate estimate of the relative quantities of organic and inorganic components of the tooth. The results were, however, negative, since it was found that the variations in proportion of these two substances bore no relation to the degree in which the teeth were attacked by dental caries. More recently Gassmann' published a series of analyses of different teeth made by him, which only further corroborated the result of Black's investigations. In -78 ... 29-59 ... 31-65 ... 30-25 ... 27'33 (Brit. Dent. Journ., February 15, 1909.) Thus we see that the third human molar, which we know to be very frequently attacked compared with the other teeth, actually contains ' Zeitschr. f. Phys. Chem:, 1908. more lime salts than the canine or milk teeth; while the teeth of dogs, which are practically immune to dental caries, contain less lime salts than any of the human teeth. The late Dr. W. D. Miller pointed out some time ago, with regard to the results of Black's experiments, that it was probable the difference in the degree of susceptibility between teeth lies not in the relative proportion of organic and inorganic matter present, but in the degree of chemical combination between the two. Dr. Miller himself carried out a series of experiments upon dentine in this connexion. He exposed sections of human and animal dentine to the action of weak acids, and compared their relative rates of decalcification. He found that, although considerable differences existed in this respect between human dentine and the dentine of certain mammals and fishes, very slight differences obtained between different samples of human dentine. These experiments of Dr. Miller's dealt, as I have said, only with the dentine; had his life been spared he would doubtless have extended his researches to the enamel. This, however, which appears to me the vital part of the subject, he has left to his followers.
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The importance of experimenting with the enamel rather than the -dentine in an investigation of this nature scarcely needs emphasizing. The enamel is the only part of the tooth which is exposed to the acids ,of decay in the first instance. It is the first line of defence, and is indeed practically the only defence, since the enamel once disintegrated by the action of acids and the underlying dentine exposed, caries of the latter tissue always follows. No degree of resistance to acids possessed by the dentine can possibly benefit the enamel which covers it and -forms a barrier between it and the acids of decay. It is in the enamel, and the enamel alone, therefore, that any resisting power against the action of acids must lie; and if any differences really exist between those teeth clinically distinguished as hard and soft in their reaction to the acids of decay, those differences are to be found in the enamel alone. The experiments which I shall now bring before your notice are therefore concerned entirely with the enamel.
In choosing the teeth to be experimented upon, I purposely did not select only sound teeth, since it appeared probable that the sound teeth which I collected would probably be those most resistant to decay. I accordingly included many carious teeth, chiefly with small cavities, so that sufficient enamel surface was present upon which to note the effect of the acid. In my early experiments, I used teeth that had been preserved in formalin, but thinking that the formalin might possibly influence the result, I discarded these experiments and dealt only with freshly extracted teeth. I had originally intended to conduct the experiments upon the lines of Dr. W. D. Miller's famous investigations on the artificial production of caries, by placing the teeth in flasks containing a mixture of saliva and bread, and incubating at blood heat. I found, however, that this would involve such an enormous expenditure of time in constantly preparing and changing the mixtures that I had to abandon the idea. Moreover it appeared to me that since I did not wish to produce caries of dentine, but only disintegration of the enamel, that I could supply the free acid in weak solution without prejudice to the value of the result. The decalcifying solution I chose was lactic acid of strength '0 75 per cent. This may, and probably does, exceed the degree of acidity usually found in the mouth, but this fact could not affect its relative action upon the different teeth, and it enabled me to make more experiments in the time at my disposal by shortening the duration of each. Moreover when large food masses lodge and ferment between the teeth, I think it likely that the degree of acidity may at least equal this.
My method of procedure was as follows: I first thoroughly cleansed the teeth from all deposits. They were then numbered, and their individual clinical characteristics noted and set down on a chart, their colour, degree of polish, transparency, and evenness of surface. They were then suspended by silken threads in a glass trough containing the acid solution, which was renewed every day. Every twenty-four hours the teeth were taken out and examined with lens and probe. The first signs of acid action on the enamel are loss of polish and milkiness, the latter being the most reliable, as occasionally polish may remain after the enamel has become quite milky throughout. The surface remains quite hard at this stage, and cannot be scratched by a needle. The next stage is chalkiness, when a fine white powder can be scratched off the surface. This is the first sign of commencing disintegration, and constitutes the end of each experiment, since it is obvious that the resistance of the enamel is overcome. An interesting point here was the part of the tooth which usually gave out first. Contrary to what one would expect, the tips of the cusps of molars and bicuspids, and the cutting edges of canines and incisors, invariably show the earliest signs of milkiness and, later, of chalkiness. Why these situations are not the first to be attacked by caries in the mouth is of course easily understood, since they are the positions of all others which are kept the freest from food particles by the tongue and opposing teeth. It was frequently observed that a patch of enamel on the labial or approximal surfaces would show no sign of acid action long after the other parts of the tooth were deeply disintegrated by the acid. I will describe in detail one experiment in which I purposely choose teeth of marked clinical differences, and will then show the general results of the others in a chart upon the screen.
(1) Canine, dark yellow, very smooth glassy and transparent. Shallow band of caries at gum margin, and small approximal cavity near cutting edge.
(2) Central, white and very opaque in upper two-thirds, lower onethird grey and transparent. Surface irregular and pitted, but with high polish. Small approximal cavity at gum margin.
(3) Bicuspid, yellow ridged and very dull. Polish almost absent; no caries present.
This experiment extended over four weeks, a most unusual length of time, and I will not therefore weary you with daily details. To summarize the results, the bicuspid No. 3 showed signs of chalkiness after forty-eight hours' exposure to the acid solution, and the whole enamel surface was deeply disintegrated at the end of nine days, except for one small spot which held out a little longer. The central, No. 2, showed slight milkiness after forty-eight hours at one spot and general milkiness after eight days with one chalky spot. The whole surface was disintegrated by the thirteenth day. The canine, No. 1, showed slight loss of polish on the ninth day and slight milkiness on the eleventh day, and not until the twenty-seventh day did any signs of chalkiness appear. This was twenty-six days later than the bicuspid, and seventeen days later than the central. It is a curious coincidence that the only sound tooth of the trio should be the first to fail in such a marked manner. This tooth, however, was extracted a few months after eruption for regulation purposes, and therefore scarcely had time to decay in the mouth. The canine, on the other hand, which resisted the action of the acid for such a long time showed two cavities. It had been extracted, however, from an elderly person, and had only succumbed to caries after many years of exposure to the action of acids in the mouth. Centrals ...
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In this chart I have adopted the natural classification of the teeth, not with any special purpose, but chiefly for the sake of clearness. The table does, it is true, show a slight superiority in resisting power-on the part of the incisors and canines over the bicuspids and molars. Such comparison to be of any value, however, should be between equal numbers of each kind, and a far larger number of teeth would need to be experimented with. The hundred teeth recorded here were of all kinds, chosen without discrimination.
The important point brought out clearly in this table is the very mnarked difference that exists between the teeth in their powers of resistance to the acid. Thus we see as an extreme instance that one canine-in the last column-shows twenty-seven times the resisting power of another-in the first column. The third, fourth, and fifth days appear to represent the average duration of the majority of teeth as seen in the total beneath. Below I have recorded separately the hypoplastic teeth which were included in the experiment. I wish especially to point out the fact that these teeth show a very good average of resistance compared with the rest, as I shall refer to this point again later.
I had originally intended to show a separate chart in which the teeth were classified according to their clinical characteristics, such as colour, polish, transparency, smoothness, &c. In this way I thought it might be possible to determine which qualities were of the most value. When, however, I attempted to draw up the table I found that the results were not worth recording owing to the total number of teeth being quite insufficient for the purpose. Thus it was not sufficient to compare a tooth of high polish with one of poor polish, since other qualities, such as smoothness of surface and transparency, would have to be taken into account. I hope to continue these experiments later, and, by dealing with a much larger number of teeth, to compare different combinations of qualities. Now, the results of these experiments seem to warrant the conclusion that teeth do vary in their resisting powers to the decalcifying action of acids. It further appears to me that if such variation in resistance be proved outside the mouth, it is permissible to conclude that a similar variation would be shown in the mouth. The only difference between the two sets of conditions is in the source of the acid and the temperature, neither of which factors could conceivably alter the results. Of course, outside the mouth it is obvious that all teeth must sooner or later succumb to the action of the acid, while in the mouth teeth often last throughout a lifetime without showing signs of decalcification-that is, the beginning of dental caries. This is, however, only a question of length of exposure to the acids. Those teeth which in the experiments reacted to the acid in the shortest time would, in the mouth, probably decay in early life, while those which withstood the action of the acid the longest would, I imagine, in many cases, remain free from caries throughout life. In any case, it can only be a matter of time for all teeth to become affected; and here other factors must be taken into account. Thus in clean mouths with regular teeth and healthy gums, where very little opportunity for the lodgment of food occurs, teeth of comparatively low resisting power might remain free from caries quite as long or longer than teeth of a higher power of resistance would do in dirty mouths with spaced teeth offering many crevices for food to collect. At the same time teeth of very low resisting power will give out in a short time in spite of the most favourable conditions; and, again, teeth of verv high resisting power will remain sound in spite of constant exposure to fermenting food for very many years.
We have an instructive example of these varying conditions in certain diseases. It is well known that in most febrile diseases of long duration, such as typhoid fever, the teeth are frequently attacked by the most rapid caries, and a previously sound dentition may during such an illness be almost destroyed. This is what one would be led to expect, since during high fever all food retained in the mouth has a greatly increased tendency to ferment, owing partly to the increased temperature and largely to the diminished flow of saliva, which is not only scanty but viscous and acid in reaction, so that, instead of acting as a solvent of retained food particles and helping to wash them away, it rather aids in the fermnentative process: Under these conditions the teeth are exposed to the action of the fermentative acids continuously for many days, and even weeks, together. Add to this the usual neglect of oral hygiene which is allowed during severe illnesses, and the result upon teeth even of high resisting power is, I think, not surprising. Before passing to the last part of my subject I must refer briefly to a theory which has been advanced upon more than one occasion. It has been asserted by several writers that teeth vary in their resisting power to dental caries at different periods of life by the addition or subtraction of lime salts from their composition. It has been suggested, for instance, that during pregnancy the increased tendency to caries often observed is due to the abstraction of lime salts from the mother's teeth to help to form the bones of the foetus. That this may occur to a limited extent as regards the dentine which is in actual contact with the blood-vessels of the pulp is not impossible, but that the enamel could be thus changed in structure is inconceivable, since this tissue is practically inorganic, and certainly contains no blood or organic fluid which is capable of dissolving the lime salts or carrying them away into the blood-stream. Professor R6se, in the lately published account of his interesting researches into the effects upon the population of the lime salts in their daily food and drink, says that there is a continual metabolic process going on in the body whereby the used-up tissues are renewed. Thus, he says that the old molecules of magnesium and calcium in the teethwith the exception of the enamel-are continually being replaced by fresh ones, the enamel, however, undergoing no change. The writer especially emphasizes the fact that the enamel undergoes no alteration, the hardness or softness of this structure being determined at the time of calcification during infancy, and there might thus be, he remarks, a very great difference in the resisting power of different teeth to acids due to the differences of calcification in the enamel. I have, therefore, Professor Rose's authority behind me when I say that it is inconceivable that the enainel can change in its power of resistance to the acids of decay after the formation of the teeth. It follows therefore that the enamel can have no recuperative power, and that once affected, in however small a degree, by the action of acids, even if only to the milky stage in my experiments, it is started on the high road to caries. Since starting these experiments I have frequently observed spots of this milkiness on teeth in the mouth, and am watching these to see how soon they will show signs of chalkiness.
What conclusion can we draw from these results so far as they go ?
It appears to me that we can divide the aetiological factors of dental caries into the usual two classes-viz., predisposing and exciting. The predisposing causes consist of the susceptibility of the teeth; and the exciting causes, the exposure of the teeth to the action of decalcifying acids from whatever source. These exciting causes may be modified in many ways, but since they are invariably the result of the acid fermentation of carbohydrate food around the teeth, they are obviously dependent upon the shape and arrangement of the teeth, and upon the nature of the food which is eaten. The latter part of this subject has already been most adequately dealt with by Dr. Sim Wallace, but the predisposing cause-the susceptibility of the teeth-is still obscure as to its origin.
The question naturally arises, to what agency can these variations in susceptibility found in the enamel be attributed? They may be either acquired or inherited. If acquired, they must be determined during the period of deposition of the enamel by the enamel organ. A plausible theory would be that such variations were the result of nutritional disturbances. It seems not unlikely that malnutrition during the enamelforming period would result in an imperfectly formed tissue. We have an instance of this in the well-known condition of hypoplasia of the enamel. This affection invariably arises from the cause mentioned, and can frequently be traced to some definite organic disturbance such as scarlet fever, whooping-cough, or measles.
The close connexion between hypoplasia of the enamel and malnutrition in infancy is brought home with especial force in those cases where we find a line of imperfectly formed enamel on the incisors, canines and first molars, at levels corresponding with the exact stage of formation of each at a definite period of growth; and upon inquiry we learn that at that exact age the child had suffered from some definite debilitating condition, such as one of the diseases mentioned.
If, therefore, hypoplastic enamel is to be regarded as a definite sign of malnutrition during the period of its formation, and we seek to attribute to the same cause a low resisting power to acids, then we should expect to find this latter condition present in a marked degree in hypoplastic teeth. As I have already pointed out on the chart, however, this does not occur, the hypoplastic teeth in the experiments showing a very average power of resistance to acids; and I think this fact must militate very strongly against attributing this condition to malnutrition. Apart from nutritional disturbances, it is difficult to conceive of any other conditions which, acting during the period of enamel formation, could modify its chemical structure. We have, as an alternative, the theory that this condition is an inherited one, and the fact that very bad teeth and also very good teeth often run in families; the fact also that certain teeth seem especially liable to decay in all the members of some families, lends support to this view.
As to the manner in which such variations could arise and be transmitted, I have not time to enter into to-night, but possibly some of those present may remember the paper on this subject I read before this Section last year, in which I attempted to show how Dr. Archdall Reid's explanation of the prevalence of general diseases among civilized races, could be equally shown to explain the similar prevalence of dental diseases. Since reading that paper I see that Dr. Archdall Reid's work has received emphatic corroboration from that great authority on heredity, Professor J. A. Thomson.
Gentlemen, I thank you for the kind attention you have given me, and can only hope that my humble efforts may contribute, in however sliall a degree, to the elucidation of the aetiology of dental caries.
DISCUSSION.
The PRESIDENT (Mr. William Hern) said the paper was a most interesting one, and was based on some important and valuable experiments. The question of the susceptibility of teeth to caries was a very fascinating subject. Most dentists had observed that certain varieties of teeth were less prone to caries than others. He had been one of those who thought that colour, whatever underlay this, was one of the determining factors; yellow teeth were less prone to break down under acid action than lighter-coloured ones. According to one of Mr. Mummery's tables, the canine toothl seemed to resist the action of acids longer than any other, and that agreed with what they knew of its behaviour in the mouth, although he had always considered that this immunity to caries had to do more with its shape than with its constitution. He agreed that hypoplastic teeth were less prone to decay than others, especially after they had been worn down and polished.
Mr. F. J. BENNETT congratulated Mr. Mummery on the patience and skill with which he had carried out his experiments. He was the third generation of Mummerys who had devoted himself to anatomy and experimental science, and he only hoped Mr. Mummery would be encouraged to pursue the difficult subject he had taken up. Until his paper had been carefully read and meditated upon, it was hardly possible to express any decided opinion. The line of experiment adopted must be taken in conjunction with analytical experiments, such as Black had carried out. The one and important tissue to investigate, as Mr. Mummery had said, was enamel. He believed Mr. Tomes made his analysis of dentine, and that he did not work upon the enamel at all. The enamel, however, was the one essential tissue to be studied in connexion with caries. With regard to Dr. Rose's observations as to the changes in the tissue, he was reminded of John Hunter's experiment in which he fed pigs on madder, and found that the bones of pigs fed on madder for three months became stained, while another set of pigs fed on madder for three months and then on ordinary food for another three months had no discoloration of the bones 4t all. But in connexion with the teeth it was found that once the pig had been fed upon madder the teeth were stained with madder for all time, no matter whether the madder food was continued or not. In that way Hunter concluded that the teeth did not change their structure after once being formed.
Dr. SIM WALLACE said the paper appeared to give a rough idea of how much importance should be attached to the question of the resistivity of the enamel to caries. The late Dr. Miller had made some experiments in the artificial production of caries, and said that the thick cusps of the enamel were highly resistant; but Mr. Stanley Mummery's experiments seemed to be in conflict with that idea. He himself had assumed that the enamel in some teeth resisted the action of acid rather longer than other enamel, and consequently he admitted the rate of the caries would be influenced by the constitution of the enamel, but it did not affect the carious process at all. For this was a chemico-parasitical process going on at first outside the enamel, and that process could in no way be affected by the quality of the enamel. He did not know that the amount of acid Mr. Mummery had chosen represented what might be considered to be that usually found preceding the formation of a carious cavity in the enamel. The concentration of the acid might go up to *75 instead of '075 per cent., yet he felt inclined to let that pass as representing an average amount, because the tables seemed to show very clearly that the importance of the resistivity of the enamel was practically a negligible thing altogether, as Mr. Mummery indicated that, taking extremes in one case, a tooth might resist for only twenty-four hours, while in another case it resisted for twenty-seven days. Assuming that '075 per cent. of acid was the average amount of acid produced during the chemico-parasitical process in the neighbourhood of enamel about to become carious, then one would expect to fin(d the enamel of the hiighly-resistant tootlh to be in as bad a condition as the enamel of the lowly-resistant tooth twenty-seven days later. So that, at the age of 5, a child with highly-resistant enamel would have as good teeth as a child with non-resistant enamel at the age of 5, minus twenty-seven days; in other words, that the enamel, when it was particularly resistant to caries, retarded the decalcification a few days, or perhaps a month. As far as he could make out, that was the logical outcome of the paper.
Mr. HOWARD MUMMERY did not quite follow Dr. Wallace's remarks because it seemed to him impossible to compare the time occupied in the experiment with the same time in the mouth. In the mouth the acid was only in contact for a short time and was being continually washed away, but in the experiments the acid was continually in contact. The experiments were only intended to show that acid continually in contact with enamel would after a time dissolve it away, but in the mouth the conditions were quite different. The acid in the mouth only acted for a very short time, the alkaline saliva neutralizing the acid. A tooth susceptible to the action of acid might last many years without showing any softening, but it would soften earlier than a tooth that was of a more resistant quality.
Mr. D. GABELL asked for a few more details as to the technique of the operations, whether there was any movement in the acid, and as to the amount of cleansing the teeth received before they were put into the acid. It seemed to him that only in one case had any investigation been made as to whether the character of the tooth had not been affected by previous exposure to acid, as the very susceptible teeth might have been teeth that had been exposed to acid before the experiment commenced.
Mr. GEORGE THOMSON said Mr. Mummery had referred to the greater resistance hypoplastic teeth offered to caries. There was practically an early period during the infant's life when the enamel was not being properly deposited, owing to malnutrition, resulting perhaps in an illness, and that was followed by a period of improved nutrition, and an improvement in the condition of the child, so that the enamel would be properly deposited. He thought there must be abundant material for investigation of the teeth of children at an early age when it was remembered that about 108,000 ch-ildren died annually in England and Wales in the first year of their life. Investigations into infant mortality had shown that 156 children per 1,000 died in the first year. Among the survivors were many who suffered from defective nourishment, and that seemed to point to malnutrition being the chief factor in the relative susceptibility of their teeth; in fact he was more inclined to think the explanation of the phenomena would be found in that direction than in the experiments that had been conducted by Mr. Mummery.
Mr. P. J. PROUD asked whether experiments had been made with teeth that all came out of the same mouth. Probably if teeth were taken from the mouth of a child or a person who had been fed on the lines advocated by Dr. Sim Wallace it might be found that all the teeth were equally susceptible. Comparing one tooth from one mouth with another tooth from another did not appear to be a fair comparative test.
Mr. J. H. BADCOCK asked whether the age-incidence of caries had been taken into account. It might be interesting to compare the age-incidence of caries with the action of lactic acid on the enamel of teeth selected according to the age of the patient. It was possible that the teeth Mr. Mummery had found most susceptible to the action of caries were young teeth, and those found less susceptible old teeth. The point was worth investigation.
The PRESIDENT said the fact that the cusps of molars and canines were the first to fail under the influence of immersion in acid out of the mouth, whereas these positions were so seldom affected by decay in the mouth, emphasized the good result of friction, artificial and natural, on teeth as a preventive measure to caries.
Mr. STANLEY P. MUMMERY, in reply, said he had always been of the opinion himself that yellow teeth were very much harder than blue teeth, and, although his experiments had not borne this out, he had not experimented with a sufficiently large number of teeth to come to any definite conclusion. There were cases *here apparently dense-looking yellow teeth decayed very rapidly.
In answer to a question by Mr. Betts, he had not dealt with upper and lower teeth separately; it would be certainly desirable to test lower teeth against upper teeth, bicuspids against canines, &c., although this would involve years of labour. He quite agreed with Mr. F. J. Bennett, that the apparent superiority in the canines shown in the table was of no value, because the number of teeth was insufficient. He merely mentioned that the superiority did exist on the chart, although he did not attach any importance to it. Hunter's experiments with madder were very interesting, and he should like to know whether the enamel was stained. If the enamel was stained, it would certainly seem that blood or some organic fluid capable of carrying the stain could reach the enamel.
Mr. F. J. BENNETT said he was not quite certain, but he believed the enamel was not stained. The dentine was stained. He believed some of the specimens were in the Museum of the Royal College of Surgeons.
Mr. STANLEY MUMMERY said Dr. Wallace's remarks were interesting, and he thought that it was something to have Dr. Wallace conceding the point with regard to the susceptibility of teeth, as he always understood Dr. Wallace was a very strict opponent of the theory that there was any variation at all in the susceptibility of teeth. He thought it very probable that the degree of acidity used was stronger than that occurring in the mouth, but the point was not a very important one. The experiments were not made to find out how long the teeth would last, but merely the relative differences between the teeth in reacting to the acid. With regard to Dr. Wallace's remarks on the time, he thought there was a slight error in logic on Dr. Wallace's part. There were only twenty-seven days' difference between the teeth in the experiment, but that showed that the teeth were twenty-seven times more resistant; and supposing that the first tooth had lasted a year, then the other teeth would last twentyseven years. By making the solution weaker he could have made the experiments last for months or even years. It should be remembered that the teeth were subjected to the acid every minute of the night and day, whereas in the mouth the degree of acidity only reached a high point for a very short period, the food being quickly washed away by the action of the saliva and tongue. With regard to the details of the experiments, he had not attempted to agitate the fluid, although it could be done by means of a rocking machine such as was used for developing photographs. The acid round the teeth might to a certain extent be neutralized by the salts dissolved out of the teeth, and with a rocking apparatus fresh acid would be constantly brought against the teeth. The weakening of the acid by this means, however, would be very slight. He had tested the acid after removing the teeth and had found no sign of such effect.
With regard to the cleansing, he brushed the teeth with soap and water, and cleaned off with steel instruments any tartar, being careful not to injure the enamel. Any injury of the enamel was followed immediately by chalkiness after exposure to the acid. In nearly all the teeth that had been extracted by careful examination it was possible to see the bruises caused by the forceps. In his first experiment he noticed that all the teeth seemed to go at two points at once. On examining some teeth he had extracted himself, he found this was due to injury by the point of the forceps at the junction of the enamel and the cementum, and that particular place went at once. He also washed the teeth in hot water and soda to get rid of any grease that might protect them against the acid. With regard to the probability of the teeth having been exposed to acids in the mouth before they were experimented with, the point made by Mr. Badcock and Mr. Gabell was that the increased susceptibility in the teeth might have been produced by this amount of previous exposure to the acids of the mouth. That point had occurred to him, but the only tooth he actually tested was the bicuspid shown in the second chart. This tooth was extracted from a child eleven years old a few months after eruption, and in forty-eight hours the tooth was chalky, showing a very low power of resistance. The first sign of acid action upon the teeth consisted of milkiness of the enamel and this invariably occurred very early in the experiment. In the case of a tooth showing no chalkiness for ten days, for instance, milkiness was often apparent in forty-eight hours from the commencement of the experiment. If, therefore, the different degrees of resistance shown on the chart were due to the different periods of exposure to the action of acids in the mouth previously, one would certainly find signs of milkiness on many of the teeth before starting. Such teeth, however, as showed signs of milkiness were discarded as unsound, and he did not think for this reason that the differences noted on the chart could be attributed to the cause mentioned. With regard to Mr. Thomson's remarks, he did not think the results of the experiments would have been affected, because supposing the teeth were subjected to a period of poor nutrition such as occurs in the case of hypoplastic teeth, one would expect a low power of resistance to dental caries, if it were due to the same cause. He had examined the actual bands of hypoplasia on the enamel and they showed no increased tendency to decalcification. With regard to teeth taken from the same mouth, he did in one case experiment with such teeth, but did not think it was an important point. He did not wish to test either one tooth against another or the teeth of one person against the teeth of another person; he wished merely to find out whether differences existed in teeth in their rates of decalcification by acids. As far as he remembered in the experiment he did make in that direction, the teeth showed considerable differences, the canines and incisors lasting much longer than the bicuspids and molars.
